Hepatitis A virus 3C proteinase substrate specificity.
Hepatitis A virus (HAV) 3C proteinase is responsible for processing the viral precursor polyprotein into mature proteins. The substrate specificity of recombinant hepatitis A 3C proteinase was investigated using a series of synthetic peptides representing putative polyprotein junction sequences. Two peptides, corresponding to the viral polyprotein 2B/2C and 2C/3A junctions, were determined to be cleaved most efficiently by the viral 3C proteinase. The kcat/Km values determined for the hydrolysis of a further series of 2B/2C peptides, in which C-terminal and N-terminal amino acids were systematically removed, revealed that P4 through P2' amino acids were necessary for efficient substrate cleavage. The substitution of Ala for amino acids in P1 and P4 positions decreased the rate of peptide hydrolysis by 100- and 10-fold, respectively, indicating that the side chains of Gln in P1 and Leu in P4 are important determinants of substrate specificity. Rates of hydrolysis measured for other P1- and P4-substituted peptides indicate that S1 is very specific for the Gln side chain whereas S4 requires only that the amino acid in P4 be hydrophobic. A continuous fluorescence quench assay was developed, allowing the determination of kcat/Km dependence on pH. The pH rate profile suggests that catalyzed peptide hydrolysis is dependent on deprotonation of a reactive group having a pKa of 6.2 (+/- 0.2). The results of tests with several proteinase inhibitors indicate that this cysteine proteinase, like other picornaviral 3C proteinases, is not a member of the papain family.